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SEQOENCE LISTING 

<110> £.1. du Pont de Nemours 

<120> Polynucleotides Encoding Aminolevulinic Acid Biosynthetic Enzymes 

<130> 

<140> 
<141> 

<150> 60/146600 
<151> 1999-07-30 

<160> 30 

<170> Microsoft Office 97 

<210> 1 
<211> 312 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (30) 

<220> 

<221> unsure 
<222> (247) 

<220> 

<221> unsure 
<222> (256) 

<220> 

<221> unsure 
<222> (262) 

<220> 

<221> unsure 
<222> (308) 

<220> 

<221> unsure 
<222> (312) 

<400> 1 

ccaggcgcag gccttggcaa aggctgccan cgtcgccgcc ctcgagcagt tcaagatatc 60 
cgccgaccgg tacatgaagg aaaggagtac catagctgtg ataggcctca gtgtacacac 120 
agcaccagtg gagatggcgt gtaaaaactt gctgttgcag aggaactgtg gccccgagct 180 
attcaagaac tttactagcc tgaaccatat tgaagagggc tgctgttgct tgagtgacct 240 
gtgattngaa ttgganaatt tnatgtggtg ggcgctatcc atgggaaccg tggttatcag 300 
agaaagtnag tn 312 



<210> 2 
<211> 63 
<212> PRT 
<213> Zea mays 



1 
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<220> 

<221> ONSDRE 
<222> (10) 

<220> 

<221> UNSURE 
<222> (46) . . (47) 

<400> 2 

Gin Ala Gin Ala Leu Ala Lys Ala Ala Xaa Val Ala Ala Leu Glu Gin 
15 10 15 

Phe Lys lie Ser Ala Asp Arg Tyr Met Lys Glu Arg Ser Thr lie Ala 
20 25 30 

Val lie Gly Leu Ser Val His Thr Ala Pro Val Glu Met Xaa Xaa Lys 
35 40 45 

Leu Ala Val Ala Glu Glu Leu Trp Pro Arg Ala lie Gin Glu Leu 
50 55 60 



<210> 3 
<211> 1924 
<212> DNA 
<213> Zea mays 

<400> 3 

ccacgcgtcc gcatcaataa agaggagctt gggaagttgc caaggcctcc gatttcgcta 60 
atgcgacgat aatggcgacc acgacgtcag cgaccaccgc cgccgcagca gccgccacca 120 
ccgccaagcc gcgggggtcg tcgtcggccc tctgccagag ggtggccggc ggcggcaggc 180 
ggcgctccgg ggtggtgcgg tgcgacgccg ccggcgtgga ggcccaggcg caggccgtgg 24 0 
caaaggctgc cagcgtcgcc gccctcgagc agttcaagat atccgccgac cggtacatga 300 
aggaaaggag taccatagct gtgataggcc tcagtgtaca cacagcacca gtggagatgc 360 
gtgaaaaact tgctgttgca gaggaactgt ggccccgtgc tattcaagaa ctcactagcc 420 
tgaaccatat tgaagaggct gctgttctta gtacctgtaa tagaatggaa atttatgtgg 480 
tggcgctatc atggaaccgt ggtatcagag aagtagtgga ctggatgtcg aagaaaagtg 540 
gtattcccgc ttccgagctt agggagcacc tgttcatctt gcgaagcagt gatgccacac 600 
gccatctgtt tgaggtgtca gctggccttg actctttggt tctcggtgaa ggacaaatcc 660 
ttgctcaggt taaacaagtt gtgaggagtg gacagaacag tggaggcttg ggaaagaaca 720 
tcgataggat gttcaaggat gcaatcactg ctggaaagcg tgtccgcagc gagaccaaca 780 
tatcatctgg tgctgtttct gtcagttcag cggcggttga actggccctg atgaagcttc 840 
cgaagtctga agcactgtca gctaggatgc ttctgattgg tgctggtaaa atgggaaagc 900 
tagtgatcaa acatctggtt gccaaaggat gcaagaaggt tgttgtggtg aaccgctccg 960 
tggaaagggt ggatgctatt cgtgaggaga tgaaagatat agagatcgtg tacaggcctc 1020 
tctcagacat gtatcaagct gctgctgaag ctgatgtcgt gttcaccagc accgcatctg 1080 
aaacttcatt gttcgcaaaa gaacacgcag aggcactccc ccctgtctct gatactatgg 114 0 
gaggtgttcg cctgtttgtc gacatatctg tccccaggaa tgtcagcgca tgtgtgtctg 1200 
aagttggcgc tgcacgagtg tacaatgtcg acgacttgaa agaggtggtg gaagccaaca 1260 
aggaggaccg gctcaggaaa gcaatggagg cgcagacaat catcaccgaa gaactgagac 1320 
ggttcgaggc atggagggac tcgctggaga ccgttccgac catcaagaag ctgaggtcgt 1380 
acgcggacag gatcagggcc tcggagctcg agaagtgcct gcagaaagta ggtgaggacg 144 0 
ccctcaccaa gaagatgagg agagccatcg aggagctgag caccggcatc gttaacaagc 1500 
tcctccatgg cccgctgcag cacctgaggt gcgacggcag cgacagccgc acccttgacg 1560 
agacgctcga gaacatgcac gccctcaacc ggatgttcag cctcgacatg gagaaggcga 1620 
tcatcgagca gaagatcaag gccaaggtgg agaagacaca aaactgaggc caggaagcaa 1680 
tttttctacc accattatct atatatatag cgtctccaat ctcattccat ttttttatcc 1740 
tttcactcag tgagcccttc ccctgctcac tgtgatcgtt aactgtgtct gtgaattaga 1800 
gccatggcag cgtgttgtca ataacagcaa tgtgtcccaa ttccccacag aagaaagact 1860 
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atatttatat gcatttattg gagcaaatag tttacttaaa aaaaaaaaaa aaaaaaaaaa 1920 



<210> 4 
<211> 531 
<212> PRT 
<213> Zea mays 

<400> 4 

Met Ala Thr Thr Thr Ser Ala Thr Thr Ala Ala Ala Ala Ala Ala Thr 
15 10 15 

Thr Ala Lys Pro Arg Gly Ser Ser Ser Ala Leu Cys Gin Arg Val Ala 
20 25 30 

Gly Gly Gly Arg Arg Arg Ser Gly Val Val Arg Cys Asp Ala Ala Gly 
35 40 45 

Val Glu Ala Gin Ala Gin Ala Val Ala Lys Ala Ala Ser Val Ala Ala 
50 55 60 

Leu Glu Gin Phe Lys lie Ser Ala Asp Arg Tyr Met Lys Glu Arg Ser 
65 70 75 80 

Thr He Ala Val He Gly Leu Ser Val His Thr Ala Pro Val Glu Met 
85 90 95 

Arg Glu Lys Leu Ala Val Ala Glu Glu Leu Trp Pro Arg Ala He Gin 
100 105 110 

Glu Leu Thr Ser Leu Asn His He Glu Glu Ala Ala Val Leu Ser Thr 
115 120 125 

Cys Asn Arg Met Glu He Tyr Val Val Ala Leu Ser Trp Asn Arg Gly 
130 135 140 

He Arg Glu Val Val Asp Trp Met Ser Lys Lys Ser Gly He Pro Ala 
145 150 155 160 

Ser Glu Leu Arg Giu His Leu Phe He Leu Arg Ser Ser Asp Ala Thr 
165 170 175 

Arg His Leu Phe Glu Val Ser Ala Gly Leu Asp Ser Leu Val Leu Gly 
180 185 190 

Glu Gly Gin He Leu Ala Gin Val Lys Gin Val Val Arg Ser Gly Gin 
195 200 205 

Asn Ser Gly Gly Leu Gly Lys Asn He Asp Arg Met Phe Lys Asp Ala 
210 215 220 

He Thr Ala Gly Lys Arg Val Arg Ser Glu Thr Asn He Ser Ser Gly 
225 230 235 240 

Ala Val Ser Val Ser Ser Ala Ala Val Glu Leu Ala Leu Met Lys Leu 



aaag 



1924 



245 



250 



255 



Pro Lys Ser Glu Ala Leu Ser Ala Arg Met Leu Leu He Gly Ala Gly 
260 265 270 
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hys Met Gly Lys Leu Val He Lys His Leu Val Ala Lys Gly Cys Lys 

275 280 285 

Lys Val Val Val Val Asn Arg Ser Val Glu Arg Val Asp Ala He Arg 

290 295 300 

Glu Glu Met Lys Asp He Glu He Val Tyr Arg Pro Leu Ser Asp Met 

305 310 315 320 

Tyr Gin Ala Ala Ala Glu Ala Asp Val Val Phe Thr Ser Thr Ala Ser 

325 330 335 

Glu Thr Ser Leu Phe Ala Lys Glu His Ala Glu Ala Leu Pro Pro Val 

340 345 350 

Ser Asp Thr Met Gly Gly Val Arg Leu Phe Val Asp He Ser Val Pro 

355 360 365 



Arg Asn Val Ser Ala Cys Val Ser Glu Val Gly Ala Ala Arg Val Tyr 
370 375 380 



Asn Val Asp Asp Leu Lys Glu Val Val Glu Ala Asn Lys Glu Asp Arg 
385 390 395 400 



Hi 



Leu Arg Lys Ala Met Glu Ala Gin Thr He He Thr Glu Glu Leu Arg 
405 410 415 

Arg Phe Glu Ala Trp Arg Asp Ser Leu Glu Thr Val Pro Thr He Lys 
420 425 430 



Lys Leu Arg Ser Tyr Ala Asp Arg He Arg Ala Ser Glu Leu Glu Lys 
435 440 445 

Cys Leu Gin Lys Val Gly Glu Asp Ala Leu Thr Lys Lys Met Arg Arg 
450 455 460 

Ala He Glu Glu Leu Ser Thr Gly He Val Asn Lys Leu Leu His Gly 
465 470 475 480 

Pro Leu Gin His Leu Arg Cys Asp Gly Ser Asp Ser Arg Thr Leu Asp 
485 490 495 

Glu Thr Leu Glu Asn Met His Ala Leu Asn Arg Met Phe Ser Leu Asp 
500 505 510 

Met Glu Lys Ala He He Glu Gin Lys He Lys Ala Lys Val Glu Lys 
515 520 525 



Thr Gin Asn 
530 



<210> 5 

<211> 510 

<212> DNA 

<213> Oryza sativa 



4 
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<220> 

<221> unsure 
<222> (326) 

<220> 

<221> unsure 
<222> (335) 

<220> 

<221> unsure 
<222> (344) 

<220> 

<221> unsure 
<222> (355) 

<220> 

<221> unsure 
<222> (362) 

<220> 

<221> unsure 
<222> (364) 

<220> 

<221> unsure 
<222> (371) 

<220> 

<221> unsure 
<222> (378) 

<220> 

<221> unsure 
<222> (382) 

<220> 

<221> unsure 
<222> (390) 

<220> 

<221> unsure 
<222> (399) 

<220> 

<221> unsure 
<222> (403) 

<220> 

<221> unsure 
<222> (411) . . (412) 

<220> 

<221> unsure 
<222> (434) 

<220> 

<221> unsure 
<222> (444) 
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<220> 

<221> unsure 
<222> (448) 

<220> 

<221> unsure 
<222> (453) 

<220> 

<221> unsure 
<222> (483) 

<220> 

<221> unsure 
<222> (490) 

<220> 

<221> unsure 
<222> (492) 

<220> 

<221> unsure 
<222> (494) 

<220> 

<221> unsure 
<222> (502) 

<400> 5 

tggtacccca ggcgcaggcg gtggccaagg ccgccagcgt cgccgcgctc gagcagttca 60 

agatctccgc cgaccggtac atgaaggaaa gaagtagcat agcggtaata ggcctcagtg 120 

tacacactgc accagtggag atgcgtgaga aacttgctgt tgcagaggaa ctatggcccc 180 

gtgctatctc agaactcacc agtctgaatc atattgaaga ggttgctgtc cttaagtacc 24 0 

tgcaatagaa tggaaatcta tgtgggtagc tttatccgtg ggaaccgtgg gattaagaga 300 

agtggtaact ggatttcaaa gaaaantgga tcccncttct aacncaagga catcnatcaa 360 

gntnccttga nattgatnca anagcaatcn gtttgaggna ccnccgggct nnaccttggt 420 

tcttggaaaa aggnaaatct tgcncaantt aanaatttca aaaatgggca aaaaattgga 480 

ggntggaaan anancattgg tnttaagggt 510 



<210> 6 
<211> 87 
<212> PRT 

<213> Oryza sativa 
<220> 

<221> UNSURE 
<222> (76) 

<400> 6 

Gin Ala Gin Ala Val Ala Lys Ala Ala Ser Val Ala Ala Leu Glu Gin 
15 10 15 

Phe Lys lie Ser Ala Asp Arg Tyr Met Lys Glu Arg Ser Ser lie Ala 
20 25 30 

Val He Gly Leu Ser Val His Thr Ala Pro Val Glu Met Arg Glu Lys 
35 40 45 
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Leu Ala Val Ala Glu Glu Leu Trp Pro Arg Ala He Ser Glu Leu Thr 
50 55 60 

Ser Leu Asn His He Glu Glu Val Ala Val Leu Xaa Leu Ser Thr Cys 
65 70 75 80 

Asn Arg Met Glu He Tyr Val 
85 



<210> 7 
<211> 1778 
<212> DNA 

<213> Oryza sativa 
<400> 7 

gcacgagtgg taccccaggc gcaggcggtg 
cagttcaaga tctccgccga ccggtacatg 
ctcagtgtac acactgcacc agtggagatg 
tggccccgtg ctatctcaga actcaccagt 
agtacctgca atagaatgga aatctatgtg 
gaagtggtag actggatgtc aaagaaaagt 
ctattcatgt tgcgtgacag tgatgccaca 
gactctttgg ttcttggaga agggcaaatc 
gggcaaaaca gtggaggctt gggaaagaac 
gctggaaagc gtgtccgctg cgagactaac 
gctgcagttg aattggcctt gatgaagctt 
ctgttgattg gtgctggcaa gatgggaaag 
tgcaagaaag ttgttgtggt gaaccgttca 
atgaaagaca ttgagattgt gtacaggcct 
gctgatgtcg tgttcacaag cacggcatcc 
gaggcgcttc ccgctatttc tgatgctatg 
gtccccagaa atgtcagcgc ctgtgtgtct 
gatgacttga aagaggttgt ggaagccaac 
gcccaaacaa tcatcaccca agaattgaaa 
actgttccga ctatcaagaa gctgaggtcc 
gagaagtgcc tccagaagat cggcgaagac 
gaggagctca gcaccggcat cgtgaacaag 
tgtgacggca gcgacagccg caccctcgat 
aggatgttca gcctcgacac cgagaaggcg 
gagaagtccc agaactgaga ttgaagaaga 
atgtatacta ctaccatatc tgtccagaca 
tgagcctttg cttactgagc cctcgctgag 
tggctgctgc tagagataac taggaaaatg 
gcaagagctc cattttgaag atattatata 
catcaaaaaa aaaaaaaaaa aaaaaaaaaa 



gccaaggccg ccagcgtcgc cgcgctcgag 60 
aaggaaagaa gtagcatagc ggtaataggc 120 
cgtgagaaac ttgctgttgc agaggaacta 180 
ctgaatcata ttgaagaggc tgctgttctt 240 
gtagctttat cgtggaaccg tgggattaga 300 
ggaatccctg cttctgagct cagggagcat 360 
cgccatctgt ttgaggtatc tgctgggctt 420 
cttgctcaag ttaaacaagt tgtcagaagt 480 
atcgatagga tgttcaagga tgcaatcact 540 
atatcatcag gtgctgtctc tgtcagttca 600 
ccaaagtcgg aatgcctatc tgctaggatg 660 
ttggtggtta aacatttgat tgccaaggga 720 
gtggaaaggg tggatgccat ccgcgaagag 780 
cttacagaga tgtatgaagc cgctgccgaa 840 
gaaaccccat tgttcacaaa ggagcacgca 900 
ggtggtgttc gactctttgt cgacatatcc 960 
gaagttggcc atgcgcgagt atacaacgtc 1020 
aaggaggacc ggcttaggaa agcaatggag 1080 
cggttcgagg catggaggga ctcgctggag 1140 
tacgccgaca ggatcagggc ttcggagctt 1200 
gccct caeca agaagatgag aagatccatc 1260 
cttctccacg gcccattgca gcacctgaga 1320 
gagacgctgg agaacatgca cgccctcaac 1380 
atcattgagc agaagatcaa ggcgaaggtg 1440 
gatttttttt tttcagcccg tgtatctact 1500 
ttctaattcc aatttttttt ctctctctct 1560 
ttggtcaaat tgtctcgtga attagcgcca 1620 
ccttgtttgt aaattactgc atctgctgtg 1680 
cacgctgttg gtgaaataaa atcagaagtt 1740 
aaaaaaaa 1778 



<210> 8 
<211> 480 
<212> PRT 

<213> Oryza sativa 
<400> 8 

Gin Ala Gin Ala Val Ala Lys Ala Ala Ser Val Ala Ala Leu Glu Gin 
15 10 15 

Phe Lys He Ser Ala Asp Arg Tyr Met Lys Glu Arg Ser Ser He Ala 
20 25 30 
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Val He Gly Leu Ser Val His Thr Ala Pro Val Glu Met Arg Glu Lys 
35 40 45 

Leu Ala Val Ala Glu Glu Leu Trp Pro Arg Ala He Ser Glu Leu Thr 
50 55 60 

Ser Leu Asn His He Glu Glu Ala Ala Val Leu Ser Thr Cys Asn Arg 
65 70 75 80 

Met Glu He Tyr Val Val Ala Leu Ser Trp Asn Arg Gly He Arg Glu 
85 90 95 

Val Val Asp Trp Met Ser Lys Lys Ser Gly He Pro Ala Ser Glu Leu 
100 105 110 

Arg Glu His Leu Phe Met Leu Arg Asp Ser Asp Ala Thr Arg His Leu 
115 120 125 

Phe Glu Val Ser Ala Gly Leu Asp Ser Leu Val Leu Gly Glu Gly Gin 
130 135 140 

He Leu Ala Gin Val Lys Gin Val Val Arg Ser Gly Gin Asn Ser Gly 
145 150 155 160 

Gly Leu Gly Lys Asn He Asp Arg Met Phe Lys Asp Ala He Thr Ala 
165 170 175 

Gly Lys Arg Val Arg Cys Glu Thr Asn He Ser Ser Gly Ala Val Ser 
180 185 190 

Val Ser Ser Ala Ala Val Glu Leu Ala Leu Met Lys Leu Pro Lys Ser 
195 200 205 

Glu Cys Leu Ser Ala Arg Met Leu Leu He Gly Ala Gly Lys Met Gly 
210 215 220 

Lys Leu Val Val Lys His Leu He Ala Lys Gly Cys Lys Lys Val Val 
225 230 235 240 

Val Val Asn Arg Ser Val Glu Arg Val Asp Ala He Arg Glu Glu Met 
245 250 255 

Lys Asp He Glu He Val Tyr Arg Pro Leu Thr Glu Met Tyr Glu Ala 
260 265 270 

Ala Ala Glu Ala Asp Val Val Phe Thr Ser Thr Ala Ser Glu Thr Pro 
275 280 285 

Leu Phe Thr Lys Glu His Ala Glu Ala Leu Pro Ala He Ser Asp Ala 
290 295 300 

Met Gly Gly Val Arg Leu Phe Val Asp He Ser Val Pro Arg Asn Val 
305 310 315 320 

Ser Ala Cys Val Ser Glu Val Gly His Ala Arg Val Tyr Asn Val Asp 

325 330 335 



Asp Leu Lys Glu Val Val Glu Ala Asn Lys Glu Asp Arg Leu Arg Lys 
340 345 350 



8 
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Ala Met Glu Ala Gin Thr lie He Thr Gin Glu Leu Lys Arg Phe Glu 
355 360 365 

Ala Trp Arg Asp Ser Leu Glu Thr Val Pro Thr He Lys Lys Leu Arg 
370 375 380 

Ser Tyr Ala Asp Arg He Arg Ala Ser Glu Leu Glu Lys Cys Leu Gin 
385 390 395 400 

Lys He Gly Glu Asp Ala Leu Thr Lys Lys Met Arg Arg Ser He Glu 
405 410 415 

Glu Leu Ser Thr Gly He Val Asn Lys Leu Leu His Gly Pro Leu Gin 
420 425 430 

His Leu Arg Cys Asp Gly Ser Asp Ser Arg Thr Leu Asp Glu Thr Leu 
435 440 445 

Glu Asn Met His Ala Leu Asn Arg Met Phe Ser Leu Asp Thr Glu Lys 
450 455 460 



Ala He He Glu Gin Lys He Lys Ala Lys Val Glu Lys Ser Gin Asn 
465 470 475 480 



<210> 9 

<211> 519 

<212> DNA 

<213> Glycine max 

<220> 

<221> unsure 
<222> (217) 

<220> 

<221> unsure 
<222> (241) 

<220> 

<221> unsure 
<222> (243) 

<220> 

<221> unsure 
<222> (301) 

<220> 

<221> unsure 
<222> (360) 

<220> 

<221> unsure 
<222> (373) 

<220> 

<221> unsure 
<222> (405) 
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<220> 

<221> unsure 
<222> (412) 

<220> 

<221> unsure 
<222> (426) 

<220> 

<221> unsure 
<222> (439) 

<220> 

<221> unsure 
<222> (447) 

<220> 

<221> unsure 
<222> (515) 



<400> 9 

cacaactcaa tttgacaatt tccccttccc 
aaatcttcca ttattatagg gttagggttc 
tttctccggt gccaaattgg aggctctatt 
accgccttca aggtcatcat tcaccacttt 
nanaggggtt attcgctgcg acgctcagcc 
ngccaccgct ctctccgctc ttgagcagct 
ggaaagaagc agnattatcg ccattgggct 
tgaaanactg ccattccana agcaagnatg 
tcatattgag aagagctgtt ctgagtacct 



ttttgcactg cccctcctct ctctcgttga 60 
tcctgaatcc gcaatggccg tttcaaccac 120 
gctcaaatgt tcttcctcct cttcctcacc 180 
tcccggncaa aacagaagaa ccctcattca 240 
ctctgatgca tcatctgttg ctccaaataa 300 
caagacttct gcagctgata gatatacaan 360 
cagtgtgcac actgnacctg tngaaatgcg 420 
gcctagagta tgcagagctg tgtagtcgaa 480 
gcaancgag 519 



<210> 10 

<211> 25 

<212> PRT 

<213> Glycine max 

<400> 10 

Met Ala Val Ser Thr Thr Phe Ser Gly Ala Lys Leu Glu Ala Leu Leu 
15 10 15 

Leu Lys Cys Ser Ser Ser Ser Ser Ser 
20 25 



<210> 11 

<211> 2055 

<212> DNA 

<213> Glycine max 

<400> 11 

gcacgagcac aactcaattt gacaatttcc 
tcgttgaaaa tcttccatta ttatagggtt 
caaccacttt ctccggtgcc aaattggagg 
cctcaccacc gccttcaagg tcatcattca 
tcattcagag aggggttatt cgctgcgacg 
caaataatgc caccgctctc tccgctcttg 
atacaaagga aagaagcagc attatcgcca 
aaatgcgtga aaaacttgcc attccagaag 
gtagtctgaa tcatattgaa gaagcagctg 



ccttcccttt tgcactgccc ctcctctctc 60 

agggttctcc tgaatccgca atggccgttt 120 

ctctattgct caaatgttct tcctcctctt 180 

ccacttttcc cggccaaaac agaagaaccc 240 

ctcagccctc tgatgcatca tctgttgctc 300 

agcagctcaa gacttctgca gctgatagat 360 

ttgggctcag tgtgcacact gcacctgtgg 420 

cagaatggcc tagagctatt gcagagctgt 480 

ttctgagtac ctgcaatcga atggagatat 540 
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atgttcttgc cctgtcccaa catcgtggtg 
caagttctgt ccctgtttca gagcttagcc 
ccacacagca tctttttgaa gtatcagcag 
aaatcctttc tcaggttaag caagttgtta 
gaaatatcag tgggctattc aagcatgcaa 
ctaatattgc ttctggggca gtttctgtga 
agttacctga agcctcacac gataatgcca 
gaaagcttgt gatcaaacat ttggtggcaa 
gaactgagga gagagttgct gcaatacgtg 
aacccctttc agaaatgctc acctgtgctg 
catcagaaaa cccattattc ttgaaagaac 
aagttggagg ccgtcgcttt ttcattgata 
tctcagacct tgagtctgtg cgagtttaca 
ccaataaaga ggatcgccta agaaaagcaa 
ctaagcaatt cgaagcttgg agggactcac 
gggcttatgc tgaaagaatc aggcttgctg 
atgatatacc aaagaaaacg cggagagctg 
agttgcttca tggtccaatg caacatttaa 
gtgagacact ggagaacatg aatgctttga 
ctgttttgga ggagaagatt cgagcaaagg 
caatcagact gatttatttt ctcctttaga 
taatcatcct gcaatattta gttgcatagt 
tgcttggcct aactcgtttg cgttttttgg 
ccatttgtct ttgtattata caaaatgaag 
taatattgtt ataagattgt ccccgtatcg 
aaaaaaaaaa aaaaa 



tcaaagaagt catggaatgg atgtcaaaaa 600 
agcaccggtt tttactttac aacaatgatg 660 
gtcttgactc tcttgttttg ggggaaggtc 720 
aagttggaca aggagttaac ggctttggga 780 
ttactgtcgg gaaaagggtt agaactgaga 840 
gctcagctgc cgttgagttg gcctatatga 900 
ggatgttggt tattggtgct ggcaagatgg 960 
aaggttgcaa aaagatggtg gttgtcaata 1020 
aagaactgaa ggatattgag attatctaca 1080 
gcgaagcaga tttagttttc accagtactg 1140 
atgtcaagga ccttcctcct gcaagtcaag 1200 
tctctgttcc ccggaatgtg ggttcatgtg 1260 
atgttgacga ccttaaagag gttgtggctg 1320 
tggaagcaca ggcaatcatt gctgaagaat 1380 
tggaaactgt tcctactatt aagaaattga 1440 
agcttgagaa gtgcttaggt aagatgggtg 1500 
tggatgacct tagtcggggt atagtgaata 1560 
ggtgtgatgg gaacgacagc cggactctta 1620 
ataggatgtt caaccttgag acagaaatat 1680 
tcgaacaaaa ccagaaatga aatctaacac 1740 
ataagaggaa acatcctcac cttttagtat 1800 
tgaaacagct gaagt cctcc atgctgcgtc 1860 
gtcatgcgtt ttcactgtgt tcttccgcat 1920 
tgttttggtg agcttcgtat ttacatcaaa 1980 
ggaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2040 

2055 



Leu Glu Ala Leu Leu 
15 

Leu Lys Cys Ser Ser Ser Ser Ser Ser Pro Pro Pro Ser Arg Ser Ser 
20 25 30 

Phe Thr Thr Phe Pro Gly Gin Asn Arg Arg Thr Leu lie Gin Arg Gly 
35 40 45 

Val lie Arg Cys Asp Ala Gin Pro Ser Asp Ala Ser Ser Val Ala Pro 
50 55 60 

Asn Asn Ala Thr Ala Leu Ser Ala Leu Glu Gin Leu Lys Thr Ser Ala 
65 70 75 80 

Ala Asp Arg Tyr Thr Lys Glu Arg Ser Ser lie He Ala He Gly Leu 
85 90 95 

Ser Val His Thr Ala Pro Val Glu Met Arg Glu Lys Leu Ala He Pro 
100 105 110 

Glu Ala Glu Trp Pro Arg Ala lie Ala Glu Leu Cys Ser Leu Asn His 
115 120 125 

He Glu Glu Ala Ala Val Leu Ser Thr Cys Asn Arg Met Glu He Tyr 
130 135 140 



<210> 12 
<211> 536 
<212> PRT 
<213> Glycine max 

<400> 12 

Met Ala Val Ser Thr Thr Phe Ser Gly Ala Lys 
15 10 
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Val Leu Ala Leu Ser Gin His Arg Gly Val Lys Glu Val Met Glu Trp 
145 150 155 160 

Met Ser Lys Thr Ser Ser Val Pro Val Ser Glu Leu Ser Gin His Arg 
165 170 175 

Phe Leu Leu Tyr Asn Asn Asp Ala Thr Gin His Leu Phe Glu Val Ser 
180 185 190 

Ala Gly Leu Asp Ser Leu Val Leu Gly Glu Gly Gin lie Leu Ser Gin 
195 200 205 

Val Lys Gin Val Val Lys Val Gly Gin Gly Val Asn Gly Phe Gly Arg 
210 215 220 

Asn lie Ser Gly Leu Phe Lys His Ala lie Thr Val Gly Lys Arg Val 
225 230 235 240 

Arg Thr Glu Thr Asn He Ala Ser Gly Ala Val Ser Val Ser Ser Ala 
245 250 255 

Ala Val Glu Leu Ala Tyr Met Lys Leu Pro Glu Ala Ser His Asp Asn 
260 265 270 

Ala Arg Met Leu Val He Gly Ala Gly Lys Met Gly Lys Leu Val He 
275 280 285 

Lys His Leu Val Ala Lys Gly Cys Lys Lys Met Val Val Val Asn Arg 
290 295 300 

Thr Glu Glu Arg Val Ala Ala He Arg Glu Glu Leu Lys Asp He Glu 
305 310 315 320 

He He Tyr Lys Pro Leu Ser Glu Met Leu Thr Cys Ala Gly Glu Ala 
325 330 335 

Asp Leu Val Phe Thr Ser Thr Ala Ser Glu Asn Pro Leu Phe Leu Lys 
340 345 350 

Glu His Val Lys Asp Leu Pro Pro Ala Ser Gin Glu Val Gly Gly Arg 
355 360 365 

Arg Phe Phe He Asp He Ser Val Pro Arg Asn Val Gly Ser Cys Val 
370 375 380 

Ser Asp Leu Glu Ser Val Arg Val Tyr Asn Val Asp Asp Leu Lys Glu 
385 390 395 400 

Val Val Ala Ala Asn Lys Glu Asp Arg Leu Arg Lys Ala Met Glu Ala 
405 410 415 

Gin Ala He He Ala Glu Glu Ser Lys Gin Phe Glu Ala Trp Arg Asp 
420 425 430 

Ser Leu Glu Thr Val Pro Thr He Lys Lys Leu Arg Ala Tyr Ala Glu 
435 440 445 



Arg He Arg Leu Ala Glu Leu Glu Lys Cys Leu Gly Lys Met Gly Asp 
450 455 460 
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Asp lie Pro Lys Lys Thr Arg Arg 
465 470 

lie Val Asn Lys Leu Leu His Gly 
485 

Gly Asn Asp Ser Arg Thr Leu Ser 
500 

Leu Asn Arg Met Phe Asn Leu Glu 
515 520 

Lys lie Arg Ala Lys Val Glu Gin 
530 535 



Ala Val Asp Asp Leu Ser Arg Gly 
475 480 

Pro Met Gin His Leu Arg Cys Asp 
490 495 

Glu Thr Leu Glu Asn Met Asn Ala 
505 510 

Thr Glu lie Ser Val Leu Glu Glu 
525 



<210> 13 

<211> 507 

<212> DNA 

<213> Glycine max 

<220> 

<221> unsure 
<222> (496) 

<220> 

<221> unsure 
<222> (500) 

<400> 13 

ccattcttct cattgaaaaa actctcgtta 

ccattcattc cttcaccaac tcccatggcg 

acctcctcct ccctcttctc ctccgcccga 

caactcttct tcccacgcgc gcgcttttcc 

aacaacaatt cccttcccca aaacgtcgtc 

aaagcttcct ccgccgacag atatacgaag 

aacattcaca ctgctcccgt tgagatgcgt 

ggctcaggct attaaggacc tttgcgcttt 

Q^tggtaacg caaggngatn tatgttg 



ttcattgcac cacattctta tttttatttt 60 
gccgtcggtg gatcctccgc cgccgccacc 120 
ttccgccact ccctccgccc accgccttct 180 
gtcaacgcca cgtgtccctt cttctccgat 240 
gcttccaaac cctcccctct cgagttgctc 300 
gaaaagagtt gcattatttg catagggctg 360 
gagaagcttg caattccaag aatcccattg 420 
gaaccatatc gaagaagcgc gggtctaaga 480 

507 



<210> 14 

<211> 46 

<212> PRT 

<213> Glycine max 

<400> 14 

Ala Ser Lys Pro Ser Pro Leu Glu Leu Leu Lys Ala Ser Ser Ala Asp 
15 10 15 

Arg Tyr Thr Lys Glu Lys Ser Cys lie He Cys He Gly Leu Asn He 
20 25 30 

His Thr Ala Pro Val Glu Met Arg Glu Lys Leu Ala He Pro 
35 40 45 



<210> 15 
<211> 1983 
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<212> DNA 

<213> Glycine max 

<400> 15 

gcacgagcca ttcttctcat tgaaaaaact ctcgttattc attgcaccac attcttattt 60 
ttattttcca ttcattcctt caccaactcc catggcggcc gtcggtggat cctccgccgc 120 
cgccaccacc tcctcctccc tcttctcctc cgcccgattc cgccactccc tccgcccacc 180 
gccttctcaa ctcttcttcc cacgcgcgcg cttttccgtc aacgccacgt gtcccttctt 240 
ctccgataac aacaattccc ttccccaaaa cgtcgtcgct tccaaaccct cccctctcga 300 
gttgctcaaa gcttcctccg ccgacagata tacgaaggaa aagagttgca ttatttgcat 360 
agggctgaac attcacactg ctcccgttga gatgcgtgag aagcttgcaa ttccagaatc 420 
ccattgggct caggctatta aggacctttg cgctttgaac catatcgaag aagccgcggt 480 
tctcagcacg tgtaaccgca tggagatcta tgttgtggct ctttcccagc accgtggtgt 540 
taaggaagtt actgattgga tgtctaaggt gagcgggatt tcaatacctg agctttgtga 600 
gcaccaagtt ttgctgtata acgcggatgt cacgcagcat ctctttgaag tggcggcagg 660 
gcttgactca cttgttcttg gggaaggtca aattcttgct caggtgaagc aggttgtgaa 720 
agctggacag ggagtgcctg gttttgataa gaaaattagt ggtttgttca agcaggcgat 780 
ctcggttggg aagcgggtta gaactgagac taacatttcg tctggatcgg tttctgtcag 840 
ctcggctgct gtggagctcg cactgatgaa gcttccggat tcctcctttg ctgattctgg 900 
agtgttggtg gttggtgcag ggaagatggg gaagcttgta attaagcatt tggctgccaa 960 
agggtgcaga agaatggttg ttgttaacag gactgaagag aaagttaatg ccattcggaa 1020 
agagttgaag gatgttgaga ttgtatttag accattttca gatatgctgg cgtgtgctgc 1080 
tgaagctgat gtgatcttca ccagcacagc gtctgaatca ccattgtttt ctaaacagaa 1140 
tgtgcagatg cttcctctgg ttaatcatgg gagaaggcgg ctttttgttg atatatctat 1200 
tcctaggaat gtggaaccgg gtgtctcaga tctggagact gcacttgtgt acaatgtgga 1260 
tgatctgaag gaagttgttg cagctaacaa ggaggacagg cttcagaaag ctgaggaagc 1320 
ccggggaatt atactagagg agttgaataa attcgaagct tggaaagact ctctggaaac 1380 
tgttcctact attaagaagt ttagagctta tgttgagagg ataagagcct ctgagatgga 1440 
gaagtgtttg tcgaagatgg gtcctgatgt ctcaaagcaa cagaaagatg caatttatgc 1500 
ccttagtatg ggtattgtga ataagctact tcatggtccc atgcagcacc taaggtgtga 1560 
tgggaaaaat gatagtagtc tgagtgaggt acttgagaat atgcgtgccc ttaacagaat 1620 
gtacgatctt gagacagaaa tttccttgat cgaagaaaag atcagagtca agatggaacg 1680 
ggttcagaag tagattcttc ttcaattggt ttagttttat ttgattcttg tgggggctgc 1740 
aaccctcgcc attttgtaca ctacaatagt agattgaggc cctatgaagg ctaatttttt 1800 
caattatttt taacattatg cagaagtaat tggacatcga tagtccaatt gaattcaaca 1860 
tgtatttttc tcaatgagcc tgatatagat cagttgtaaa ttcatgatcc tcatgacaac 1920 
agatgattct tgttttttaa taacattaat gttagagcgg agtataaaaa aaaaaaaaaa 1980 
aaa 1983 



<210> 16 

<211> 467 

<212> PRT 

<213> Glycine max 

<400> 16 

Ser Pro Leu Glu Leu Leu Lys Ala Ser Ser Ala Asp Arg Tyr Thr Lys 
15 10 15 

Glu Lys Ser Cys lie lie Cys lie Gly Leu Asn lie His Thr Ala Pro 
20 25 30 

Val Glu Met Arg Glu Lys Leu Ala lie Pro Glu Ser His Trp Ala Gin 
35 40 45 

Ala lie Lys Asp Leu Cys Ala Leu Asn His lie Glu Glu Ala Ala Val 
50 55 60 

Leu Ser Thr Cys Asn Arg Met Glu lie Tyr Val Val Ala Leu Ser Gin 
65 70 75 80 
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His Arg Gly Val Lys Glu Val Thr Asp Trp Met Ser Lys Val Ser Gly 
85 90 95 

lie Ser lie Pro Glu Leu Cys Glu His Gin Val Leu Leu Tyr Asn Ala 
100 105 110 

Asp Val Thr Gin His Leu Phe Glu Val Ala Ala Gly Leu Asp Ser Leu 
115 120 125 

Val Leu Gly Glu Gly Gin He Leu Ala Gin Val Lys Gin Val Val Lys 
130 135 140 

Ala Gly Gin Gly Val Pro Gly Phe Asp Lys Lys He Ser Gly Leu Phe 
145 150 155 160 

Lys Gin Ala He Ser Val Gly Lys Arg Val Arg Thr Glu Thr Asn He 
165 170 175 

Ser Ser Gly Ser Val Ser Val Ser Ser Ala Ala Val Glu Leu Ala Leu 
180 185 190 

Met Lys Leu Pro Asp Ser Ser Phe Ala Asp Ser Gly Val Leu Val Val 
195 200 205 

Gly Ala Gly Lys Met Gly Lys Leu Val He Lys His Leu Ala Ala Lys 
210 215 220 

Gly Cys Arg Arg Met Val Val Val Asn Arg Thr Glu Glu Lys Val Asn 
225 230 235 240 

Ala He Arg Lys Glu Leu Lys Asp Val Glu He Val Phe Arg Pro Phe 

245 250 255 

Ser Asp Met Leu Ala Cys Ala Ala Glu Ala Asp Val He Phe Thr Ser 
260 265 270 

Thr Ala Ser Glu Ser Pro Leu Phe Ser Lys Gin Asn Val Gin Met Leu 
275 280 285 

Pro Leu Val Asn His Gly Arg Arg Arg Leu Phe Val Asp He Ser He 
290 295 300 

Pro Arg Asn Val Glu Pro Gly Val Ser Asp Leu Glu Thr Ala Leu Val 
305 310 315 320 

Tyr Asn Val Asp Asp Leu Lys Glu Val Val Ala Ala Asn Lys Glu Asp 
325 330 335 

Arg Leu Gin Lys Ala Glu Glu Ala Arg Gly He He Leu Glu Glu Leu 
340 345 350 

Asn Lys Phe Glu Ala Trp Lys Asp Ser Leu Glu Thr Val Pro Thr He 
355 360 365 

Lys Lys Phe Arg Ala Tyr Val Glu Arg He Arg Ala Ser Glu Met Glu 
370 375 380 



Lys Cys Leu Ser Lys Met Gly Pro Asp Val Ser Lys Gin Gin Lys Asp 
385 390 395 400 
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Ala He Tyr Ala Leu Ser Met Gly lie Val Asn Lys Leu Leu His Gly 
405 410 415 

Pro Met Gin His Leu Arg Cys Asp Gly Lys Asn Asp Ser Ser Leu Ser 
420 425 430 

Glu Val Leu Glu Asn Met Arg Ala Leu Asn Arg Met Tyr Asp Leu Glu 
435 440 445 

Thr Glu He Ser Leu He Glu Glu Lys He Arg Val Lys Met Glu Arg 
450 455 460 

Val Gin Lys 
465 



<210> 17 

<211> 468 

<212> DNA 

<213> Glycine max 



<220> 

<221> unsure 
<222> (1) . . (2) 

<220> 

<221> unsure 
<222> (5) 

<220> 

<221> unsure 
<222> (8) 

<220> 

<221> unsure 
<222> (16) 

<220> 

<221> unsure 
<222> (18) 



<220> 

<221> unsure 
<222> (21) . • (22) 



<220> 

<221> unsure 
<222> (27) 



<220> 

<221> unsure 
<222> (33) 

<220> 

<221> unsure 
<222> (35) 
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<220> 

<221> unsure 
<222> (40) 

<220> 

<221> unsure 
<222> (101) 

<220> 

<221> unsure 
<222> (232) 

<220> 

<221> unsure 
<222> (298) 

<220> 

<221> unsure 
<222> (313) 

<220> 

<221> unsure 
<222> (349) 

<220> 

<221> unsure 
<222> (360) 

<220> 

<221> unsure 
<222> (377) . . (378) 

<220> 

<221> unsure 
<222> (384) 

<220> 

<221> unsure 
<222> (388) 

<220> 

<221> unsure 
<222> (391),. (392) 

<220> 

<221> unsure 
<222> (397) 

<220> 

<221> unsure 
<222> (400) 

<220> 

<221> unsure 
<222> (407) 

<220> 

<221> unsure 
<222> (410) 
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<220> 

<221> unsure 

<222> (423) . . (424) . . (425) . . (426) . . (427) . . (428) 
<220> 

<221> unsure 
<222> (431) • - (432) 

<220> 

<221> unsure 
<222> (434) 

<220> 

<221> unsure 
<222> (440) . . (441) 

<220> 

<221> unsure 
<222> (446) 

<220> 

<221> unsure 
<222> (451) 

<220> 

<221> unsure 
<222> (454) . . (455) 

<400> 17 

nngantangg tcacgngngt nngggtnctc ctnantccgn 

ttctccggtg cacaaattgg aggctctatt gctcaaatgt 

accgccttca aggtcatcat tcaccacttt tcccggccaa 

gagaggggtt attcgctgcg acgctcagcc ctctgatgca 

tgccaccgct ctctccgctc ttgagcagct caagacttct 

tgaaagcagc agnattaccg ccattggggt cagtgtgcaa 

aaacttgcaa tcaggannag aatngccnga nntattnaan 

gannnnnngt nnantactgn natcgntgtg nttnngtctg 



caatggccgt ttcaaccact 60 
ncttcctcct cttcctcacc 120 
aacagaagaa ccctcattca 180 
tcatctgttg cnccaaataa 240 
gcagctgata gatatacnaa 300 
ctgcactgng aaatccgtgn 360 
agtgtgngtn tgatatttaa 420 
cctgtaca 468 



<210> 18 

<211> 26 

<212> PRT 

<213> Glycine max 

<220> 

<221> UNSURE 
<222> (8) 

<220> 

<221> UNSURE 
<222> (21) 

<400> 18 

Met Ala Val Ser Thr Thr Phe Xaa Pro Val His Lys Leu Glu Ala Leu 
15 10 15 

Leu Leu Lys Cys Xaa Ser Ser Ser Ser Ser 
20 25 
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<210> 19 
<211> 1480 
<212> DNA 

<213> Triticum aestivum 
<400> 19 

gcacgaggaa aagagtagca tcgctgtaat 
catgcgtgaa aaacttgctg ttgcagagga 
cagtctgaat catatcgaag aggctgctgt 
tgtggtggct ttatcgtgga accgtggtat 
aagtggaatc cctgcttccg agctgaggga 
cacacgccat ctgtttgagg tatccgccgg 
aatccttgct caagttaaac aagttgtcag 
gaacattgat aggatgttca aggatgcaat 
caacatatca gctggtgctg tgtctgtcag 
gcttccaaag tctgaatgct tgtcagctag 
aaaattggtt gtcaaacatt tgattgccaa 
ttctgtggaa agggtggatg ccattcgcca 
gcctcttaca gagatgtatg aagccgctgc 
atctgaatcc ttattattca cgaaggagca 
tgtgggtggt gttcggcttt tcgtcgacat 
atctgaggtg gagcatgcac gggtatacaa 
caataaggaa gaccgtgtga ggaaagcaat 
gaaacggttc gaggcatgga gggactcact 
gtcgtacgcc gacaggatca gggcatccga 
agacaatctc aacaagaaga tgagaaggtc 
caagctcctt cacggcccac tgcagcacct 
ggacgaaacg cttgagaaca tgcacgccct 
ggcggtcctt gagcagaaga tcaaggccaa 
gacacttgcc cgtctgtata tctacttata 
ccaatatttt tcttttggat cctccaaaaa 



aggcctcagt gtacacacag caccagtgga 60 
actatggccc cgtgctattt cagaactcac 120 
tctgagtacc tgcaacagaa tggaaatata 180 
tagagaagta gtagactgga tgtcaaagaa 240 
gcatctcttt atgttgcgtg acagtgatgc 300 
gcttgactct ttggttcttg gagaaggaca 360 
aaatgggcaa aacagtggag gcttgggaaa 420 
cacagctgga aagcgtgtcc gctgtgaaac 480 
ttcagctgca gttgaattgg ccatgatgaa 540 
gatgcttttg attggtgctg gcaaaatggg 600 
aggatgcaag aaggttgttg tggtgaaccg 660 
agagatgaaa gatattgaga ttgtgtacag 720 
tgaagctgat gtcgtgttca caagcaccgc 780 
tgcagaggcg cttcctccta tttctcttgc 840 
atctgtcccg aggaatgtcg gtgcctgtgt 900 
tgtcgacgac ttgaaagagg tggtggaagc 960 
ggaggcccaa acaatcatta cccaagaact 1020 
ggagacggtt ccgaccatca aaaagctgag 1080 
gctcgagaag tgtctgcaga agatcgggga 1140 
catcgaggag ctgagcacgg gcatagtgaa 1200 
gagatgcgac ggcagcgaca gccgcaccct 1260 
caacagaatg ttcaacctcg acacggagaa 1320 
ggtagagaag acccaaagct gagaccagga 1380 
ctgctcccag aatgtcgcta cattctaatc 1440 
aaaaaaaaaa 1480 



<210> 20 
<211> 454 
<212> PRT 

<213> Triticiam aestivum 
<400> 20 

Glu Lys Ser Ser lie Ala Val lie Gly Leu Ser Val His Thr Ala Pro 
15 10 15 

Val Asp Met Arg Glu Lys Leu Ala Val Ala Glu Glu Leu Trp Pro Arg 
20 25 30 

Ala lie Ser Glu Leu Thr Ser Leu Asn His lie Glu Glu Ala Ala Val 
35 40 45 

Leu Ser Thr Cys Asn Arg Met Glu lie Tyr Val Val Ala Leu Ser Trp 
50 55 60 

Asn Arg Gly lie Arg Glu Val Val Asp Trp Met Ser Lys Lys Ser Gly 
65 70 75 80 

lie Pro Ala Ser Glu Leu Arg Glu His Leu Phe Met Leu Arg Asp Ser 
85 90 95 

Asp Ala Thr Arg His Leu Phe Glu Val Ser Ala Gly Leu Asp Ser Leu 
100 105 110 
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Val Leu Gly Glu Gly Gin lie Leu Ala Gin Val Lys Gin Val Val Arg 
115 120 125 

Asn Gly Gin Asn Ser Gly Gly Leu Gly Lys Asn lie Asp Arg Met Phe 
130 135 140 

Lys Asp Ala lie Thr Ala Gly Lys Arg Val Arg Cys Glu Thr Asn lie 
145 150 155 160 

Ser Ala Gly Ala Val Ser Val Ser Ser Ala Ala Val Glu Leu Ala Met 
165 170 175 

Met Lys Leu Pro Lys Ser Glu Cys Leu Ser Ala Arg Met Leu Leu lie 
180 185 190 

Gly Ala Gly Lys Met Gly Lys Leu Val Val Lys His Leu lie Ala Lys 
195 200 205 

Gly Cys Lys Lys Val Val Val Val Asn Arg Ser Val Glu Arg Val Asp 
210 215 220 

Ala lie Arg Gin Glu Met Lys Asp He Glu He Val Tyr Arg Pro Leu 
225 230 235 240 

Thr Glu Met Tyr Glu Ala Ala Ala Glu Ala Asp Val Val Phe Thr Ser 

245 250 255 

Thr Ala Ser Glu Ser Leu Leu Phe Thr Lys Glu His Ala Glu Ala Leu 
260 265 270 

Pro Pro He Ser Leu Ala Val Gly Gly Val Arg Leu Phe Val Asp He 
275 280 285 

Ser Val Pro Arg Asn Val Gly Ala Cys Val Ser Glu Val Glu His Ala 
290 295 300 

Arg Val Tyr Asn Val Asp Asp Leu Lys Glu Val Val Glu Ala Asn Lys 
305 310 315 320 

Glu Asp Arg Val Arg Lys Ala Met Glu Ala Gin Thr He He Thr Gin 
325 330 335 

Glu Leu Lys Arg Phe Glu Ala Trp Arg Asp Ser Leu Glu Thr Val Pro 
340 345 350 

Thr He Lys Lys Leu Arg Ser Tyr Ala Asp Arg He Arg Ala Ser Glu 
355 360 365 

Leu Glu Lys Cys Leu Gin Lys He Gly Glu Asp Asn Leu Asn Lys Lys 
370 375 380 

Met Arg Arg Ser He Glu Glu Leu Ser Thr Gly He Val Asn Lys Leu 
385 390 395 400 

Leu His Gly Pro Leu Gin His Leu Arg Cys Asp Gly Ser Asp Ser Arg 
405 410 415 

Thr Leu Asp Glu Thr Leu Glu Asn Met His Ala Leu Asn Arg Met Phe 
420 425 430 
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Asn Leu Asp Thr Glu Lys Ala Val Leu Glu Gin Lys He Lys Ala Lys 
435 440 445 

Val Glu Lys Thr Gin Ser 
450 



<210> 21 
<211> 846 
<212> DMA 
<213> Zea mays 



<400> 21 

gcacgagctt 

tgctccacct 

ccgccgccgt 

gacgccgcgc 

cgtacacggt 

gtgttaattc 

ctgtaaaggg 

cctggggt cc 

ctctgaagaa 

tggtcatctc 

cctgcatggg 

tcgaaggctg 

ccacccttgg 

cggcacccta 

ttgctg 



taagacccaa 
ccgacatcgc 
ggcgtccggg 
tcggctgtcg 
gcagaagtcc 
gccggtccgt 
ttctcgtatg 
tgcaatcatc 
aggaactagc 
tgccgtgcca 
agcgctccgc 
ctaccatggc 
cctcccagac 
caatgatgtc 



tcgccgcaaa 
gcgagacgag 
gtctcggccc 
gtggtgcggg 
gaggagatct 
gccttcaaat 
tgggatgttg 
ggccatgcag 
tttggtgctc 
agtatcgaaa 
ctcgtgcgcg 
catgccgatt 
tcccctggcg 
gaggcagtga 



cccctctgaa 
caagcccaag 
ggccggccgc 
ccgcgatatc 
tcaacgccgc 
ctgttggtgg 
atgggaatga 
atgataaggt 
catgtttgct 
tggtccgctt 
cattcaccgg 
ccttccttgt 
tccccaaggg 
agaaactgtt 



atttcttatc 
tatggccgga 
gccgaggagg 
cctcgagaag 
caaggagctg 
gcagccagta 
gtacattgat 
taatgctgca 
ggagaacgta 
tgtcaactca 
gcgggagaag 
caaagctggc 
ggccacctac 
cgaggacaac 



ccccctcatc 60 
gcagcagcag 120 
gcttctgcgg 180 
ggcgagaagg 240 
atgcctggag 300 
gtgttcgact 360 
tacgttggtt 420 
ttgattgaaa 480 
ttggctgaga 540 
gggacagaag 600 
atcatcaagt 660 
agtggtgtcg 720 
gagactctaa 780 
gcgggggaga 840 
846 



<210> 22 
<211> 248 
<212> PRT 
<213> Zea mays 

<400> 22 

Met Ala Gly Ala Ala Ala Ala Ala Ala Val Ala Ser Gly Val Ser Ala 
15 10 15 

Arg Pro Ala Ala Pro Arg Arg Ala Ser Ala Gly Arg Arg Ala Arg Leu 
20 25 30 

Ser Val Val Arg Ala Ala He Ser Leu Glu Lys Gly Glu Lys Ala Tyr 
35 40 45 

Thr Val Gin Lys Ser Glu Glu He Phe Asn Ala Ala Lys Glu Leu Met 
50 55 60 

Pro Gly Gly Val Asn Ser Pro Val Arg Ala Phe Lys Ser Val Gly Gly 
65 70 75 80 

Gin Pro Val Val Phe Asp Ser Val Lys Gly Ser Arg Met Trp Asp Val 
85 90 95 

Asp Gly Asn Glu Tyr He Asp Tyr Val Gly Ser Trp Gly Pro Ala He 
100 105 110 



He Gly His Ala Asp Asp Lys Val Asn Ala Ala Leu He Glu Thr Leu 
115 120 125 
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Lys Lys Gly Thr Ser Phe Gly Ala Pro Cys Leu Leu Glu Asn Val Leu 
130 135 140 

Ala Glu Met Val lie Ser Ala Val Pro Ser He Glu Met Val Arg Phe 
145 150 155 160 

Val Asn Ser Gly Thr Glu Ala Cys Met Gly Ala Leu Arg Leu Val Arg 
165 170 175 

Ala Phe Thr Gly Arg Glu Lys He He Lys Phe Glu Gly Cys Tyr His 
180 185 190 

Gly His Ala Asp Ser Phe Leu Val Lys Ala Gly Ser Gly Val Ala Thr 
195 200 205 

Leu Gly Leu Pro Asp Ser Pro Gly Val Pro Lys Gly Ala Thr Tyr Glu 
210 215 220 

Thr Leu Thr Ala Pro Tyr Asn Asp Val Glu Ala Val Lys Lys Leu Phe 
225 230 235 240 



Glu Asp Asn Ala Gly Glu He Ala 
245 



<210> 23 

<211> 461 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> unsure 
<222> (136) 

<220> 

<221> unsure 
<222> (220) 

<220> 

<221> unsure 
<222> (266) 

<220> 

<221> unsure 
<222> (334) 

<220> 

<221> unsure 
<222> (341) 

<220> 

<221> unsure 
<222> (348) 

<220> 

<221> unsure 
<222> (353) 
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<220> 

<221> unsure 
<222> (356) 

<220> 

<221> unsure 
<222> (360) 

<220> 

<221> unsure 
<222> (382) 

<220> 

<221> unsure 
<222> (385) 

<220> 

<221> unsure 
<222> (396) 

<220> 

<221> unsure 
<222> (404) 

<220> 

<221> unsure 
<222> (410) 

<220> 

<221> unsure 
<222> (416) 

<220> 

<221> unsure 
<222> (419) 

<220> 

<221> unsure 
<222> (434) 

<220> 

<221> unsure 
<222> (451) 

<220> 

<221> unsure 
<222> (453) 

<400> 23 

cttacaaaag catggccgga gcagcagccg cctccgccgc cgccgccgcc gtggcgtccg 60 
ggatctcggc ccggccggtg gccccgaggc cctctccctc gcgcgcgcgc gccccacggt 120 
ccgtcgtgcg ggcggncatc tccgtcgaga agggggagaa ggcgtacacg gtggagaagt 180 
ccgaggagat cttcaacgcc gccaaggagt tgatgcctgn gggtgttaat tcaccagttc 24 0 
gtgccttcaa atcagttggt gggcanccca ttgtgtttga ttctgtgaag ggtctcgtat 300 
gtgggatgtg gatggaaatg aatatatcga ttangttggg ntcctgangg tcntgngatn 360 
atcgggtcat gcagatgata cngtnaatgc agcatnattg aacncaaaan aaaganctnc 420 
tttgggcccc atgntatggc atgtttggtt nanaggtaac t 461 
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<210> 24 

<211> 100 

<212> PRT 

<213> Oryza sativa 



<220> 

<221> UNSURE 
<222> (32) 

<220> 

<221> UNSURE 
<222> (60) 

<220> 

<221> UNSURE 
<222> (75) 

<220> 

<221> UNSURE 
<222> (80) 

<220> 

<221> UNSURE 
<222> (98) 



<400> 24 

Ala Ala Ala Val Ala Set Gly lie Ser Ala Arg Pro Val Ala Pro Ara 
1 5 10 15 

Pro Ser Pro Ser Arg Ala Arg Ala Pro Arg Ser Val Val Arg Ala Xaa 
20 25 30 

lie Ser Val Glu Lys Gly Glu Lys Ala Tyr Thr Val Glu Lys Ser Glu 
35 40 45 

Glu lie Phe Asn Ala Ala Lys Glu Leu Met Pro Xaa Gly Val Asn Ser 
50 55 60 

Pro Val Arg Ala Phe Lys Ser Val Gly Gly Xaa Pro He Val Phe Xaa 
^5 70 75 80 

Phe Cys Glu Gly Ser Arg Met Trp Asp Val Asp Gly Asn Glu Tyr He 
85 90 95 

Asp Xaa Val Gly 
100 



<210> 25 

<211> 1643 

<212> DNA 

<213> Oryza sativa 

<400> 25 

gcacgagctt acaaaagcat ggccggagca 
gcgtccggga tctcggcccg gccggtggcc 
ccacggtccg tcgtgcgggc ggccatctcc 
gagaagtccg aggagatctt caacgccgcc 
ccagttcgtg ccttcaaatc agttggtggg 
tctcgtatgt gggatgtgga tggaaatgaa 



gcagccgcct ccgccgccgc cgccgccgtg 60 

ccgaggccct ctccctcgcg cgcgcgcgcc 120 

gtcgagaagg gggagaaggc gtacacggtg 180 

aaggagttga tgcctggggg tgttaattca 240 

cagcccattg tgtttgattc tgtgaagggt 300 

tatatcgatt atgttggttc ctggggtcct 360 
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gcgatcatcg gtcatgcaga tgatacggtg 
ggaactagct ttggcgctcc atgtgtgttg 
gctgtaccaa gtatcgaaat ggtccgtttt 
gcgctgcgcc ttgtgcgtgc attcactggg 
taccatggcc atgcagattc cttccttgtt 
ctcccagact cccctggagt ccccaaggga 
aatgatgtcg aggcagtgaa aaaactgttt 
ttccttgagc ccgttgttgg caatgctggc 
gctctccgtg acttgacgaa acaagacggt 
ggtttccgtt tagcttatgg tggggctcaa 
acattgggaa aatcatcggt cggtcttcca 
atggagatgg ttgctccagc agggccaatg 
ctagctatga ctgctggaat ccacacactc 
tacttggaca agatcactgg tgatcttgtt 
ggacatgaga tgtgtggagg acacatcagg 
ccagttcaca actttggtga cgcgaagaag 
cggggcatgc ttgaagaagg tgtgtaccta 
agcttggcac acacctccca ggacatcgaa 
cgccggatat agagtcttcg acagttgagc 
tttcatttgt gttgtacact gttagttcta 
ggtacatttc ctctagcccc catatcattg 
gtgccaataa agttattttt gat 



aatgcagcat tgattgaaac tctaaagaaa 420 
gagaatgtgt tggctgagat ggtcatctct 480 
gtcaattcag ggacagaagc ctgcatggga 540 
agagagaaga ttctcaagtt tgaaggttgt 600 
aaagctggca gtggtgttgc cacccttggc 660 
gccacatctg agactctaac ggcaccatac 720 
gaggagaaca aagggcagat tgctgctgtc 780 
ttcattcctc cacagcccgg ttttctgaat 840 
gcacttttgg tctttgatga agtgatgacg 900 
gaatacttcg ggatcacccc tgatgtgtca 960 
gttggcgctt atggtggacg taaggacatc 1020 
taccaggcag gaaccctcag tggaaaccct 1080 
aagcgtctga tggagcctgg aacctacgat 1140 
cgcggggtat tggacgcggg tgcgaaaact 1200 
gggatgttcg ggttcttctt caccgctggc 1260 
agtgacaccg ccaagtttgg gaggttctac 1320 
gctccatccc agtttgaggc aggtttcacc 1380 
aaaaccgtgg aggcagctgc gaaagttctt 1440 
ttagctacgg cttgtgaatc act t get at t 1500 
catcactcaa aatctgtatt gtgcagcagc 1560 
tgagttagta gcatccatgg tgtttttgca 1620 

1643 



<210> 26 
<211> 478 
<212> PRT 

<213> Oryza sativa 
<220> 

<221> UNSURE 
<222> (322) 

<400> 26 

Met Ala Gly Ala Ala Ala Ala Ser Ala Ala Ala Ala Ala Val Ala Ser 
15 10 15 

Gly He Ser Ala Arg Pro Val Ala Pro Arg Pro Ser Pro Ser Arg Ala 
20 25 30 

Arg Ala Pro Arg Ser Val Val Arg Ala Ala He Ser Val Glu Lys Gly 
35 40 45 

Glu Lys Ala Tyr Thr Val Glu Lys Ser Glu Glu He Phe Asn Ala Ala 
50 55 60 

Lys Glu Leu Met Pro Gly Gly Val Asn Ser Pro Val Arg Ala Phe Lys 
65 70 75 80 

Ser Val Gly Gly Gin Pro He Val Phe Asp Ser Val Lys Gly Ser Arg 
85 90 95 

Met Trp Asp Val Asp Gly Asn Glu Tyr He Asp Tyr Val Gly Ser Trp 
100 105 110 

Gly Pro Ala He He Gly His Ala Asp Asp Thr Val Asn Ala Ala Leu 
115 120 125 

He Glu Thr Leu Lys Lys Gly Thr Ser Phe Gly Ala Pro Cys Val Leu 
130 135 140 
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Glu Val Leu Ala Glu Met Val He Ser Ala Val Pro Ser He Glu 
145 150 155 160 

Met Val Arg Phe Val Asn Ser Gly Thr Glu Ala Cys Met Gly Ala Leu 
165 170 175 

Arg Leu Val Arg Ala Phe Thr Gly Arg Glu Lys He Leu Lys Phe Glu 
180 185 190 

Gly Cys Tyr His Gly His Ala Asp Ser Phe Leu Val Lys Ala Gly Ser 
195 200 205 

Gly Val Ala Thr Leu Gly Leu Pro Asp Ser Pro Gly Val Pro Lys Gly 
210 215 220 

Ala Thr Ser Glu Thr Leu Thr Ala Pro Tyr Asn Asp Val Glu Ala Val 
225 230 235 240 

Lys Lys Leu Phe Glu Glu Asn Lys Gly Gin He Ala Ala Val Phe Leu 
245 250 255 

Glu Pro Val Val Gly Asn Ala Gly Phe He Pro Pro Gin Pro Gly Phe 
260 265 270 

Leu Asn Ala Leu Arg Asp Leu Thr Lys Gin Asp Gly Ala Leu Leu Val 
275 280 285 

Phe Asp Glu Val Met Thr Gly Phe Arg Leu Ala Tyr Gly Gly Ala Gin 
290 295 300 

Glu Tyr Phe Gly He Thr Pro Asp Val Ser Thr Leu Gly Lys He He 
305 310 315 320 

Gly Xaa Gly Leu Pro Val Gly Ala Tyr Gly Gly Arg Lys Asp He Met 
325 330 335 

Glu Met Val Ala Pro Ala Gly Pro Met Tyr Gin Ala Gly Thr Leu Ser 
340 345 350 

Gly Asn Pro Leu Ala Met Thr Ala Gly He His Thr Leu Lys Arg Leu 
355 360 365 

Met Glu Pro Gly Thr Tyr Asp Tyr Leu Asp Lys He Thr Gly Asp Leu 
370 375 380 

Val Arg Gly Val Leu Asp Ala Gly Ala Lys Thr Gly His Glu Met Cys 
385 390 395 400 

Gly Gly His He Arg Gly Met Phe Gly Phe Phe Phe Thr Ala Gly Pro 
405 410 415 

Val His Asn Phe Gly Asp Ala Lys Lys Ser Asp Thr Ala Lys Phe Gly 
420 425 430 

Arg Phe Tyr Arg Gly Met Leu Glu Glu Gly Val Tyr Leu Ala Pro Ser 
435 440 445 



Gin Phe Glu Ala Gly Phe Thr Ser Leu Ala His Thr Ser Gin Asp He 
450 455 460 
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<210> 27 
<211> 650 
<212> DNA 

<213> Triticum aestivum 
<220> 

<221> unsure 
<222> (321) 

<220> 

<221> unsure 
<222> (334) 

<220> 

<221> unsure 
<222> (350) 

<220> 

<221> unsure 
<222> (356) 

<220> 

<221> unsure 
<222> (362) 

<220> 

<221> unsure 
<222> (367) 

<220> 

<221> unsure 
<222> (375) 

<220> 

<221> unsure 
<222> (400) 

<220> 

<221> unsure 
<222> (402) 

<220> 

<221> unsure 
<222> (417) 

<220> 

<221> unsure 
<222> (439) 

<220> 

<221> unsure 
<222> (460) 
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<220> 

<221> unsure 
<222> (464) 

<220> 

<221> unsure 
<222> (467) 

<220> 

<221> unsure 
<222> (475) 

<220> 

<221> unsure 
<222> (490) 

<220> 

<221> unsure 
<222> (499) 

<220> 

<221> unsure 
<222> (507) 

<220> 

<221> unsure 
<222> (528) 

<220> 

<221> unsure 
<222> (530) 

<220> 

<221> unsure 
<222> (537) 

<220> 

<221> unsure 
<222> (602) . . (603) 

<220> 

<221> unsure 
<222> (609) 

<220> 

<221> unsure 
<222> (625) 

<220> 

<221> unsure 
<222> (636) 

<220> 

<221> unsure 
<222> (650) 

<400> 27 

ctaaaaccaa gtttaccaat tctcttatcc cctcctcatc ttctccccgc acccgacgac 60 
atcgcgggag aaggaaggaa gcatcatggc cggagcagca gccgccgccg ccgccgtggc 120 
ctccggcatc tcgatccgga cggtcgccgc tcctaagatc tcgcgcgcgc ctcgctctcg 180 
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gtcggtggtg aagggcggcc gtttccttag gcgagaaggc ttacacggtt caagaaatct 240 

gaggagattt tcaacgctgc caaaggaatt tgatgcctgg aggtgttaat tcaaccaatc 300 

cgtgccttca aaatcaatcc nggcgggaac ccanaatttt tgattccgtn aaaggntctc 360 

anatgtngga ttccnatgga aatgaataat tgataagttn gntcctgggg cctgcancat 420 

tggtcacgca aattacaang tgaagctgca ttattgaaan ccgnaanaag gaacnacttt 480 

gggccaagtn cttgggaang ttttggnaaa atggcaactc gctgtccnan tacaaanggt 540 

cctttgtaaa tcaagacaaa actgatggga gaatcgcctt ttcgtcatta ctggaaggaa 600 

anntccaant taagggttca tgcangaaat ccttcnctta aaagaagggn 650 



<210> 28 
<211> 67 
<212> PRT 

<213> Triticiam aestivum 
<400> 28 

Met Ala Gly Ala Ala Ala Ala Ala Ala Ala Val Ala Ser Gly lie Ser 
15 10 15 

He Arg Thr Val Ala Ala Pro Lys He Ser Arg Ala Pro Arg Ser Arg 
20 25 30 

Ser Val Val Lys Gly Gly Arg Phe Leu Arg Arg Glu Gly Leu His Gly 
35 40 45 

Ser Arg Asn Leu Arg Arg Phe Ser Thr Leu Pro Lys Glu Phe Asp Ala 
50 55 60 

Trp Arg Cys 
65 



<210> 29 
<211> 542 
<212> PRT 
<213> soybean 

<400> 29 

Met Ala Val Ser Thr Ser Phe Pro Gly Ala Lys Leu Glu Ala Leu Leu 
15 10 15 

Leu Lys Cys Gly Ser Ser Asn Ala Ala Thr Ala Thr Ala Thr Thr Thr 
20 25 30 

Thr His Leu Ser Cys Phe Cys Lys Thr Arg Lys Thr Leu Val Gin Ser 
35 40 45 

Gin Arg Gly Pro He Arg Cys Glu Ala Ser Ser Ala Ser Asp Val Val 
50 55 60 

Ala Asp Ala Thr Lys Lys Ala Ala Ser Val Ser Ala Leu Glu Gin Leu 
65 70 75 80 

Lys Thr Ser Ala Ala Asp Arg Tyr Thr Lys Glu Arg Ser Ser Val Met 
85 90 95 

Val He Gly Leu Ser Val His Ser Thr Pro Val Glu Met Arg Glu Lys 
100 105 110 
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Leu Ala lie Pro Glu Ala Glu Trp Pro Arg Ala lie Ala Glu Leu Cys 
115 120 125 

Ser Leu Asn His lie Glu Glu Ala Ala Val Leu Ser Thr Cys Asn Arg 
130 135 140 

Met Glu lie Tyr Val Val Ala Leu Ser Lys His Arg Gly Val Lys Glu 
145 150 155 160 

Val Thr Glu Trp Met Ser Lys Thr Ser Gly He Pro Val Ala Asp Leu 
165 170 175 

Cys Gin His Gin Phe Leu Leu Tyr Asn Lys Asp Ala Thr Gin His Leu 
180 185 190 

Phe Glu Val Ser Ala Gly Leu Asp Ser Leu Val Leu Gly Glu Gly Gin 
195 200 205 

He Leu Ala Gin Val Lys Gin Val Val Lys Val Gly Gin Gly Val Asn 
210 215 220 

Gly Phe Gly Arg Asn He Ser Gly Leu Phe Lys His Ala He Thr Val 
225 230 235 240 

Gly Lys Arg Val Arg Thr Glu Thr Asn He Ala Ala Gly Ala Val Ser 
245 250 255 

Val Ser Ser Ala Ala Val Glu Leu Ala Leu Met Lys Leu Pro Glu Ala 
260 265 270 

Ser His Ala Asn Ala Arg Met Leu Val He Gly Ala Gly Lys Met Gly 
275 280 285 

Lys Leu Val He Lys His Leu Val Ala Lys Gly Cys Thr Lys Met Val 
290 295 300 

Val Val Asn Arg Ser Glu Glu Arg Val Ala Ala He Arg Glu Glu He 
305 310 315 320 

Lys Asp Val Glu He He Tyr Lys Pro Leu Ser Glu Met Leu Thr Cys 
325 330 335 

He Gly Glu Ala Asp Val Val Phe Thr Ser Thr Ala Ser Glu Asn Pro 
340 345 350 

Leu Phe Leu Lys Asp Asp Val Lys Glu Leu Pro Pro Ala Thr Asp Glu 
355 360 365 

Val Gly Gly Arg Arg Leu Phe Val Asp He Ser Val Pro Arg Asn Val 
370 375 380 

Gly Ser Cys Leu Ser Asp Leu Glu Ser Val Arg Val Tyr Asn Val Asp 
385 390 395 400 

Asp Leu Lys Glu Val Val Ala Ala Asn Lys Glu Asp Arg Leu Arg Lys 
405 410 415 

Ala Met Glu Ala Gin Ala He He Gly Glu Glu Ser Lys Gin Phe Glu 
420 425 430 
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Ala Trp Arg Asp Ser Leu Glu Thr Val Pro Thr lie Lys Lys Leu Arg 
435 440 445 

Ala Tyr Ala Glu Arg lie Arg Leu Ala Glu Leu Glu Lys Cys Leu Gly 
450 455 460 

Lys Met Gly Asp Asp He Asn Lys Lys Thr Gin Arg Ala Val Asp Asp 
465 470 475 480 

Leu Ser Arg Gly He Val Asn Lys Leu Leu His Gly Pro Met Gin His 
485 490 495 

Leu Arg Cys Asp Gly Ser Asp Ser Arg Thr Leu Ser Glu Thr Leu Glu 
500 505 510 

Asn Met His Ala Leu Asn Arg Met Phe Asn Leu Glu Thr Glu He Ser 
515 520 525 

Val Leu Glu Gin Lys He Arg Ala Lys Val Glu Gin Lys Pro 
530 535 540 



<210> 30 

<211> 469 

<212> PRT 

<213> [Hordeum vulgarej 

<400> 30 

Met Ala Gly Ala Ala 
1 5 

Val Ala Ala Pro Lys 
20 

Arg Ala Ala Val Ser 
35 

Glu Glu He Phe Asn 
50 

Ser Pro Val Arg Ala 
65 

Asp Ser Val Lys Gly 
85 

He Asp Tyr Val Gly 
100 

Asp Lys Val Asn Ala 
115 

Phe Gly Ala Pro Cys 
130 

Ser Ala Val Pro Ser 
145 

Glu Ala Cys Met Gly 
165 

31 



Ala Ala Val Ala Ser Gly He Ser He Arg Pro 
10 15 

He Ser Arg Ala Pro Arg Ser Arg Ser Val Val 
25 30 

He Asp Glu Lys Ala Tyr Thr Val Gin Lys Ser 
40 45 

Ala Ala Lys Glu Leu Met Pro Gly Gly Val Asn 
55 60 

Phe Lys Ser Val Gly Gly Gin Pro He Val Phe 
70 75 80 

Ser His Met Trp Asp Val Asp Gly Asn Glu Tyr 
90 95 

Ser Trp Gly Pro Ala He He Gly His Ala Asp 
105 110 

Ala Leu He Glu Thr Leu Lys Lys Gly Thr Ser 
120 125 

Ala Leu Glu Asn Val Leu Ala Gin Met Val He 
135 140 

He Glu Met Val Arg Phe Val Asn Ser Gly Thr 
150 155 160 



Ala Leu Arg Leu Val Arg Ala Phe Thr Gly Arg 
170 175 



wo 01/09304 





PCTAJSOO/21008 



Glu Lys lie Leu Lys Phe Glu Gly Cys Tyr His Gly His Ala Asp Ser 
180 185 190 

Phe Leu Val Lys Ala Gly Ser Gly Val Ala Thr Leu Gly Leu Pro Asp 
195 200 205 

Ser Pro Gly Val Pro Lys Gly Ala Thr Val Gly Thr Leu Thr Ala Pro 
210 215 220 

Tyr Asn Asp Ala Asp Ala Val Lys Lys Leu Phe Glu Asp Asn Lys Gly 
225 230 235 240 

Glu lie Ala Ala Val Phe Leu Glu Pro Val Val Gly Asn Ala Gly Phe 
245 250 255 

lie Pro Pro Gin Pro Ala Phe Leu Asn Ala Leu Arg Glu Val Thr Lys 
260 265 270 

Gin Asp Gly Ala Leu Leu Val Phe Asp Glu Val Met Thr Gly Phe Arg 
275 280 285 

Leu Ala Tyr Gly Gly Ala Gin Glu Tyr Phe Gly He Thr Pro Asp Val 
290 295 300 

Thr Thr Leu Gly Lys He He Gly Gly Gly Leu Pro Val Gly Ala Tyr 
305 310 315 320 

Gly Gly Arg Lys Asp He Met Glu Met Val Ala Pro Ala Gly Pro Met 
325 330 335 

Tyr Gin Ala Gly Thr Leu Ser Gly Asn Pro Leu Ala Met Thr Ala Gly 
340 345 350 

He His Thr Leu Lys Arg Leu Met Glu Pro Gly Thr Tyr Glu Tyr Leu 
355 360 365 

Asp Lys Val Thr Gly Glu Leu Val Arg Gly He Leu Asp Val Gly Ala 
370 375 380 

Lys Thr Gly His Glu Met Cys Gly Gly His He Arg Gly Met Phe Gly 
385 390 395 400 

Phe Phe Phe Ala Gly Gly Pro Val His Asn Phe Asp Asp Ala Lys Lys 
405 410 415 

Ser Asp Thr Ala Lys Phe Gly TVrg Phe His Arg Gly Met Leu Gly Glu 
420 425 430 

Gly Val Tyr Leu Ala Pro Ser Gin Phe Glu Ala Gly Phe Thr Ser Leu 
435 440 445 

Ala His Thr Thr Gin Asp He Glu Lys Thr Val Glu Ala Ala Glu Lys 
450 455 460 

Val Leu Arg Trp He 



465 
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